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THE INSECT ENEMIES OF BOOKS. 
BY JACQUES BOYER. 

More books and manuscripts have been destroyed by 
insects than by fire, water, rats and mice combin·ed. 

For many centuries librarians had observed depre
dations due to insects :without knowing their ptecise 
cause. In 1721 Frisch of Berlin found in a crust of 
dry bread the larva of an insect (probably Anobdum) 
which bOred holes in books, manuscripts, and

' 
paint· 
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Ings. In 1742 Prediger suggested methods of protect
ing books from the ravages of insects, and il;1 1754 the 
Gentleman's Magazine of London recommended dust
ing the shelves and the fly-leaves of books with pepper, 
pulverized alum, and other insecticides. These pallia
tives proving insufficient the Gottingen Academy of 
Sciences, twenty years later, offered a prize for the 
discovery of injurious species and illethods of destroy
ing them. The subject' has been thoroughly invest!-

gated by modern entomologists but no universal rem
edy has been discovered. 

One of the most formidable of the insect pests is 
the bread borer (Anobrium paniceum) which is found 
in all climates, not only in libraries but in rye bread, 
whence its specific name. The beetle is one-twelfth 
inch long, downy, light brown, and striped lengthwise. 
The .eggs are laid between the edges of the leaves, in 
scratches in leather bindings, chinks due to imperfect 

PaOq'IU or Book Louse. 

(Magnlded a bout 60 times,) 
Bread Borer (A nobriumpaniceum). 

(lIagn!1l.ed about 4 time!,) 

Silver Fish (Lepis
ma .accharina). 

Chylet'IU eruditus, a Useful" Book 
Worm." 

Wooden BInding of Sixteenth Century Riddled by 
Larvre of Borers (Anobrium). 

L. 

LUISIANA. 

1'11. 1',\ CAS TELL .\ n, 

.;)1 (t""�J" ./f.'.?m'l .7 
c.,.,d�"". 

BA LON'A, 

IUIRFRL\}'r.;, n. '''\10 .tf. ISh.\J\ 

183'. 

A Recent Book (1884) Injured,by Destructive 
Inseets. . 

(Magnified about 8 time!.) (l{agn!1I.ed about 10 times.) 

Books Inj�red by Book Lieet "Silver Fish," ete. 

Fly Leaf and Title Page of a Valerins Haximns in the LibplLry of the 

THE INSECT. ENEMIES OF :BOOKS. 
Arsenal, ParIs, Rnined by Insects. 



pasting of backs and fly leaves, etc. They hatch in 
five or six days, in summer, and the larval at once 
bore through the bindings, following the lines of 
paste. The worm is brownish white, cylindrical, 
slightly arched and has thirteen segments. The head 
is brown, scaly, and armed with mandibles which 
"only cast iron can resist," according to one natural
ist. Th!i'" worm bores long narrow tunnels through 
paper, leather and wood, leaving a trail of sawdust 
mixed with white excrement. The sixteenth century 
beechwood cover, herewith illustrated, is a fine speci
men of this bookworm's work. Growing rapidly and 
molting repeatedly, the worm finally enlarges its 
tunnel to the size shown in the cardboard covers of 
the Valerius Maximus. Pupation occupies twenty days 
and takes place in enlargements of the tunnels very 
near the surface so that the perfect insects have to 
bore through only a thin shell, leaving the large round 
holes so common in old bindings. Pairing takes place 
in early summer in the tunnels which are not aban
doned until the supply of food fails, when other quar
ters are sought. Sometimes not a single worm or 
beetle is found in a volume riddled with holes-a fact 
that has puzzled many a librarian. 

Of the various methods that have been recommended 
for ridding libraries of borers the only effective one 
consists in exposing the infested volumes to the vapor 
of carbon disulphide, by putting them in an airtight 
metal-lined box with a saucer of that liquid. Thirty
six hours of this treatment suffices to kill beetles, 
PUPal, larval� and eggs. The unpleasant 
odor of the disulphide disappears after brief 
exposure to' the air and the only objection 
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swarms in old volumes but it destroys the book-lice, 
not the books. 

The familiar- cockroach attacks and devours in its 
nocturnal raids the paper and bindings of books as 

well as flour, sugar, and other provisions. The spe
cies best known in Europe is the Oriental cocRroach 
(Blatta orientala) of Asiatic origin. In the male the 

true wings are well developed but the wing cases do 
not cover the abdomen. In the female both wings 
and elytra are rudimentary. The head is short and 
bent sharply downward. As in all Orthoptera the 
larva closely resembles the perfect insect, but is wing
less. The female lays her eggs in April or May, and 
then dies. The larVal grow slowly, undergoing six or 
seven changes of skin. Although the cockroach pro
duces only one brood a year it increases rapidly, espe
cially in the tropics. In the State library at Albany, 
N. Y., the bindings of a hundred volumes were de
stroyed by cockroaches ·in a short time. 

Another species, the American cockroach, has be
come acclimated chiefly in hothouses and well heated 
dwellings in France and England, but it has long 
ravaged libraries in Brazil, Peru, and Mexico, where 
its depredations were mentionetl by a missionary friar 
as long ago as 1654. 

I 

Among substances inimical to cockroaches we may' 
mention, first, pyrethrum powder. The powder, in as 
fresh a condition as possible, is strewn on the shelves. 
In the morning the cockroaches are found paralyzed, 
and may be swept up and burned. In Germany the 

B 

to the use of this substance is its inflamma
bility and the explosive character of its 
vapor when mixed with air. Hence the 
fumigation should be done in the daytime 
in a well ventilated room and the box should 
not be opened near a flame. On the other 
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hand, the process possesses the merit of 
cheapness, as the disulphide costs only 9 
cents a pound and an 'ounce suffices to fumi-
gate a box of 70 cubic feet capacity. 

Another species of Anobriu m, . the striped· 
borer, found commonly in houses, bores 
through the shelves and furniture of 
libraries but does not injure the books 
directly, unless they are bound in wooden 
boards. 

The larva of the Dermestes, on the other 
hand, has a particular fondness for bindings 
of leather and parchment. In May or June 
the females enter the library and lay their 
eggs, usually, on the edges of books in con
tact with the wall. As soon as the larval 
are hatched they begin their work of de
struction, not making long regular tunnels. 
like the borers but going in all directions 
and gnawing and disintegrating the bind
ings in an extraordinary manner. Sprink
ling with benzine and fumigation with car
bon disulphide have been recommended for 
their destruction. 

Dr. Hagen, of the Museum of Cambridge, 
Mass., has found traps baited with cheese 
very efficacious. 

Another beetle, the Anthrena, is occasion
ally very destructive to books, though it 
prefers skins, furs, and "stuffed" animals. 

Far worse is the Lepisma, or "silver fish," 
so-called from its shape and shining scales. 
It is a little wingless insect of the order 
Thysanura, which undergoes no metamorphosis, and 
infests wardrohes and kitchen pantries as well as 
libraries, The most destructive species may often be 
seen scurrying away from a book suddenlr opened in 
summer. It has a large head, from which the body 
tapers 'to a pointed tail, terminating in three bristles. 
Its favorite food is paste or glue, to obtain which it 
destroys titles, labels, and heavily sized paper, re
specting only the parts that are covered with ink, It 
may be caught by cutting notches in the edge of a 
small box, and inverting the box on a plate containing 
paste spread on paper, This trap should be placed 
in the darkest corner of the room. The insects enter 
through the notches and are easily surprised and de
stroyed at their banquet. Pyrethrum powder also 
destroys or stupefies them, but perhaps the best way 
to get rid of them is to move and air the books fre
quently, and kill every insect discovered. 

Psoques or book-lice are often dislodged from old 
books kept in damp places and may be seen on library 
shelves in summer. They are almost omnivorous but 
Especially fond 01" paste and mold, in search of which 
they perforate bindings, Their depredations are often 
erroneously laid to the charge of the bookworms. 
Pulve

'
rized camphor has some effect in driving away 

the book-lice, and they have a natural and formidable 
enemy in the Oheyletus eruditus. This blind acarian, 
or mite, which Latreille unjustly' denounced as a book
worm, has an oval body, a soft skin, relatively large 
jaws, and long legs terminating in hooked claws. It 
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gases produced by the combustion of gunpowder are 
used. The process, as described by -Pergaude, consists 
in compressing slightly moistened gunpowder into 
cones like those used for Bengal lights, and igniting 
them, when dry, in the fireplace-a favorite resort of 
cockroaches. The poisonous gases drive the insects 
out of the cracks in which they pass the day, and 
suffocate them, so that they can be 

-
gathered and cre

mated. The process was devised for tl;le purpose of 
destroying the cockroaches that infest fireplaces and 
chimneys but it has also been applied� with excellent 
results, to libraries with cracked walls. 

Traps for cockroaches have long been in use. They 
are of various forms but all are based on the same 
prinCiple. The simplest is a glass tumbler or other 
vessel with smooth vertical walls, baited with a little 

. 
flour. The insects easily reach the edge of the vessel 
from the floor by crawling up inclined flat strips of 
wood, placed· there for that purpose. Then they fall 
into the vesf!el, from which they cannot escape by 
climbing its smooth walls. In the south of France 
regular cockroach traps are used. . These are square 
boxes about two inches deep with the outsid!) painted 
roughly to facilitate the ascent

' 
of the insects, the 

inside finely polished, and the edge curved inward. 
A saucer of flour and sugar is placed in the box as 
bait, and a hole 'in one side, closed by a cork, permits 
the game caught during the night to be emptied into 
the fire or 11 bucket of water in the morning. The 
destroyers of books that we have described have been 
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selected, as the most important, from the sixty species 
which, according to Dr. Houlbert, live upon the pro
ductions of the human brain. 
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A NEW SUN DIAL. 
BY THE PARIS CORRESPONDENT Ol" THE SCIENTIFIC AMERICAN. 

In former times sun-dials were much in use, but in 
modern times no one has the idea of consulting a 
sun-dial for regulating his watch, and these apparatus 
are now looked upon as simple ornaments: The rea
son of this disfavor is easy to find; formerly the time 
which was universally adopted was the true or solar 
time, and as this is the time which is necessarily 
given by the sun-dials, these latter were in good repute 
and could be even used to regulate clocks. At pres
ent, on the contrary, the time which is used is the 
mean time, and it differs from the solar time by a 
quantity which is variable each day, this being called 
the "time equation," so that in order to deduce the 
mean time from the hour shown by the sun-dial, it is 
necessary to make a calculation. This is not a com
plicated one, but at any rate cannot be done in prac
tice. In addition, nations have adopted a uniform 
time which differs from the local time according to 
the longitude of the place. In America four of these 
standard times have been adopted, and it is easy to 
see why sun-dials are considered as instruments of a 
former age. However, the sun's movement, while 
regularly variable, is known to within a fraction of a 
second, and is always reliable. A member of the French 

Astronomical Society, Vicomte d'Aurelle 
Montmorin, had .the idea of constructing an 
improved form of sun-dial by which the 
time can be read with considerable precision 
and which is arranged to give mean time; 

As seen in our engraving, the new ap
paratus is formed of an equatorial dial to 
which is given each day a small angular 
displacement designed to correct the solar 
time as shown on the dial, at the same time 
for the time equation and the local longi
tude. This is done quite mechanically so as 
to pass from the solar to the legal time. He 
uses a stretched wire arid a half-circle whose 
center is crossen by the wire. The half 
circle has a time scale in five-minute inter
vals, and the whole is carried by a set of 
two rectangular frames fitted one into the 
other and turning about two axes which are 
perpendicular to each other. One of these 
axes is horizontal and by means of a gradua
tion on the small half-circle seen' in the 
rear, it is made to incline the wire in the 
direction of the earth's axis. The second 
axis lies along the wire itself and gives' the 
main graduated half-circle a small displace
ment for the correction. This latter is regu
lated as follows: One of the edges of the 
outer frame is cut in bevel and gives an edge 
which is exactly parallel to the wire. The 
inner frame carries a scale lying opposite 
the former. On this scale are traced two 
curves sbowing the time equation for the dif
ferent days of the year. One of the curves 
serves for the first six months of the year, 
and the second for the remainder. A set of 
points show the day of the month in spaces 
of five days each, and the ordinates of these 
different points with relation to a base line 
traced on the scale are proportional to cor-
responding values of the time equation. At 
each end of the scale are placed two gradua

tions in minutes of time marked E aod O. They 
serve to give the correction for longitude. To do 
this, we use the two fixed points 00, and make the 
scale slide up and down, fixing the figure correspond
ing to the local longitude according to . scales E and 0, 
and then screwing down the scale piece. In this case 
the ordinates of the two curves with relation to the 
standard line formed by the edge of the other frame 
represent the amount of angular movement which is 
used to correct for the time equation and the longi
tude at the aame time. 

In practice the apparatus is placed once for all by 
giving the wire the proper inclination for the latitude, 
then the scale is used as just stated to give the cor
rection for the longitude. Lastly the wire is placed 
exactly in the meridian plane. When this has been 
done we find the hour as follows: Bring the point of 
the curve for the day in question exactly to the height 
of the standard bevel edge and fix the frame in this 
position. Then we reaq the hour upon the scale of 
the half-circle. Generally this latter regulation needs 
only to be done once in two or three days. In princi
ple, for placing the instrument we must trace the 
meridian line on the plane surface which serves as the 
base, but as this is somewhat difficult we can use a 
watch which is regulated within a few seconds of the 
standard time. We place tne instrument as if we wish 

. to determine the time Oll this particular day, in ad
justi�g, for the latitude, and we correct for the longi· 
tude and fix the scale and curve as before. This done. 
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